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Sex difference and aging trend of blood pressure response  
by cold pressor test from elementary school student  
to high school student
Shingo NOI, Akiko SHIKANO and Kyosuke UCHIDA
Abstract: The purpose of this study was to examine sex difference and aging trend of blood pressure 
response by cold pressor test. Additionally, the autonomic nervous function of recent children was 
examined in this study too. Subjects were 1,567 healthy children who were from 1st graders in elemen-
tary school student to 3rd graders in high school student. The all investigations in current study were 
carried out in quiet classroom at respective school from 2007 to 2012. The systolic blood pressure was 
measured in left upper arm of subjects per 30 seconds. The right finger of each subject was soaked in 
cold water of 4°C. As the results, the sex difference and aging trend of vasopressor response by cold 
water stimulation were significantly shown. However their statistical difference of recovery response 
was not shown. On the other hand, if vasopressor response of each subject was judged on the conven-
tional standard, normal group (10 mmHg ≤ normal group < 20 mmHg) was only 32.1%. Similarly, 
hyporeactive group (hyporactive group < 20 mmHg) was 38.4% and hyperreactive group 
(20 mmHg ≤ hyperreactive group) was 29.4%. This fact worried us about the bad condition of the 
autonomic nerves function in recent children.
(Received: October 28, 2013 Accepted: December 20, 2013)
Key words: children, autonomic nervous function, vasopressor response, recovery response, development
?????????????????????????????
38
????????????????????????????
??1999?????????????????????
????? 1998? 6? 24????????????
????????????????????????
????????????????????????
????????????????????????
?United Nations Committee on the Rights of the 
Child?1998???????????????????
????????????????????????
?????????????
??????Evidence based Health Promotion
?Tilford?2000??????????????????
????????????????????????
????????????????????????
????????????????????????
??? 1????????????????????
?????????????????????
???????????????????????
????????????????????????
????????????????????????
????????1930???????Hines and Brown
?1932?1933?1936??Hines?1940????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
??????????????????????2000??
???????????????????????
????????????????????????
???????????????1989???10???
70?? 251??????????????????
?????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
?????????????? Fukuba et al.?2009?
??????????????????? 7? 8??
???????????????????????
??10?????????????????????
????????????????????????
??????????????
???????????????????????
????????????????????????
???????????????????2011???
????????????????????????
????????????????????????
????
???????????????????????
????????????????????????
????????????????????????
?????????????????
2.?????
1????????
???????????????? 1??????
3????? 1,567???? 787???? 780????
??? 1??????????2007? 5??? 2012?
10???????????
???????????????????????
????????????????????????
?????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
??????????????????
2?????
???????????????????????
????????????????????????
???2011??????????????????5?
?? 11???????????????? 4°C??
?? 1?????????????????????
??? 30???60???????????????
?????????????????????
? 1??????????
39
?????
????????????????????????
??????????????????????30?
??? 2???????????? 1????????
???????????????????? HEM-
759P??????????
????????????????? 1?????
????????2????????????????
???????3?????????????????
????????????????????????
????????????????????????
????????????????????? 22°C?
????????????????????????
?????????????????
3?????
???????????????????? 3??
????????????????????????
????????????????????????
?? Smirnov??????????????????
?????????????????????
1??????????????????????
?????????????993?????????
??????????????????? 30???60
????? 30???60???90???120????
????????????????????????
???Bonferroni????????????
2??????????????????????
????????????????????1,559??
?????????????????????2011?
???????? 3???????????????
????????????????????????
????????????????????????
???????????????Bonferroni????
???????????
3??????????????????????
?????????????993?????????
?????? 2???????????????1997?
????????????????????????
????????????????????????
????????????????????????
????? χ2??????????
?????????????????IBM® SPSS® 
Ver. 20?????????????????????
? 5????????????
3.?????
? 2?????????????????????
????????????? 100?????????
????????????????????????
??????????????Bonferroni?????
????????????????? 60??????
? 30????? 30????? 90??? 120????
????????????????????????
??? 3???????????????????
????????????????????????
??? –24.0? 64.0 mmHg????????????
????????? 15.1?12.3 mmHg???????
??????????????????? 1?2???
3?4???5?6?????????????????
? 1????????????????????
n=993
mean?S.D.
%
*
* *
*
*
**
*
*
**
**
*
**
**
? 2?????????????????????
?????????????????????? 100???
????????????????*?p<0.05
40
????????????????????????????
??????????????????????? 4?
? 2??????????????????????
?????????????????????????
????????????????????????
?????????????????????
?Bonferroni???????????????????
1?2????? 3?4???????????????
? 1?2?????????????????????
3?4????? 5?6??????????????
???????????
???????????????????????
????????????????????????
??????????? 5????????????
????????????????????????
????????????????????
? 3???????????????
????????????????????
? 4?????????????
??????????????????????
a? ???????????????mean?S.D.????mmHg??????
b? ?????????????????? F?????*?p<0.05
c? ????????????????????Bonferroni???????????????????????? 1? 
2????? 3?4???????
d? ????????????????????Bonferroni??????????????????????????
???? 1?2?????????????????? 3?4????? 5?6??????????????
? 2??????????????????????????????????????? a 
41
?????
 
4.?????
???????? 10?????????????
????????????????????????
?????????2010?????????????
?????????HF?????????????
???????? LF/HF????????????
????????? HF???????????LF/
HF??????????????????????
????????????????????????
???????????????????????
????????????????????????
????????????????????????
????????????? 2???????????
??????????????
???????????????????????
????????????????????????
???? 15.1?12.3 mmHg?????? 3?????
????????????????????????
???????2011?????????? 11.9?7.7  
mmHg?????????????????????
?????????????????????????
???????????????????1989???
????????????????????????
?????????????????????????
??????????????????? 4????
??????????????????? 4?? 2??
?????1971?????????12? 14???
????????????????????????
????????????????????????
???????2007?????????????? 1
????????????????????????
????????????????????????
????????????2010??????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
?????????? 1?2???3?4??????
????????????????????????
???
???????????????????????
??????2013???go/no-go?????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
?????????????2011?????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
?????????????????????????
??2008????????????????????
????????????????????????
???????????????????
???????????????????????
????????????????????????
???????????????? 5????????
???????? 2???????????????
????????????????????????
??????????????????????Hines 
and Brown?1932?Hines and Brown?1933?Hines and 
Brown?1936?Hines?1940?????????????
? 5??????????????????
?????????????N.S.: not significant
42
????????????????????????????
????????????????????????
????????2000??????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
??????????????????1997????
????????????????????????
????????????????????????
?????????????
???????????????????????
???????????????????? 1? 2?
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????
????Hines and Brown?1932?1933?1936??
Hines?1940??????????????????
????????????????????????
?????????? 10 mmHg?????????
????10 mmHg?? 20 mmHg????????
?????20 mmHg??????????????
????????????????????????
??????????? 38.4??599????????
32.1??501????????29.4??459?????
?????????????????7??????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
?????????????2007?????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
??????
???????????????????????
????????????????????????
?????????? 30??? 60????????
????????????????????????
??? 40 mmHg????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????
5.?????
???????????????????????
??????????????????????? 
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
?? 38.4?????? 32.1?????? 29.4????
????
????????????????????????
????????????????????????
??????????????
????
??????????????????????????
?????????2011????????????
???????????????????????
?????? 2010???????????????
???41, 65–85
??????2008?????????????????
???????????????????????
??????????????62, 299–310
??????????1997?????????????
???????????????????????
??25, 13–19
??????????1998?????????????
???????????26, 74–79
???????????????2007?????????
???????????????????????
??????????????????53, 73–77
???????????????2010????????
???????????????????????
????????????????????56, 31–34
Fukuba, Y., Sato, H., Sakiyama, T., Yamaoka, M., Yamada, 
M., Ueoka, H., Miura, A. and Koga, S. (2009) Auto-
nomic nervous activities assessed by heart rate vari-
ability in pre- and post-adolescent Japanese, Journal 
of Physiological Anthropology, 28, 269–273
?????2007??????????????????
???????????????? 4??????
???????????11–15
Hines, E. A. and Brown, G. E. (1932) A standard stimulus 
for measuring vasomotor reactions: its application in 
the study of hypertension. Mayo Clinic Proceedings, 
7, 332–335
Hines, E. A. and Brown, G. E. (1933) A standard test for 
measuring the variability of blood pressure: its sig-
nificance as an index of the prehypertensive state, 
43
?????
Annals of Internal Medicine, 7, 209–217
Hines, E. A. and Brown, G. E. (1936) The cold pressor test 
measuring the reactibility of the blood pressure: data 
concerning 571 normal and hypertensive subjects, 
American heart Journal, 11, 1–9 pressure: data pres-
sure: data concerning 571 normal and hypertensive 
subjects, The American Heart Journal, 1–9
Hines, E. A. (1940) The significance of vascular hyper-
tension as measured by the cold pressor test, The 
American Heart Journal, 19, 408–416
?????2000????????????????? 3?
????????? ???????110–114
??????????????????????1971??
?????????????????13, 174–177
?????1986??????????????????
??????????????? 60???????
????????????????1–9
???????????????2011????????
????????????????????51, 81–91
The National Network of Physical and Mental Health in 
Japanese Chidnren????????????????
Ed. (1996) Annual report of physical and mental 
health among the children in 1996????????
???? ’96?
Noi, S., Ozawa, H. and Masaki, T (2003) Characteristics of 
low body temperature in secondary school boys, 
International Journal of Sport and Health Science, 1, 
182–187
?????2004????????????????? 
???????????????????????
?????????????????36, 221–238
????????????????????????? 
???????2008??????????????
?????????????????2, 173–182
????????????????????????
?2013?????????????????????
go/no-go???????????????????
???????42, 111–118
?????1997??????????????????
?????????????????????73–78
??????????2014?????????????
???????????????????????
????????????????62?2013.12.9?
??????
??????????2011??????????????
???????????????????????
??53, 320–328
??????????????????????????
??????????1989???????????
?????????????????????26, 
498–506
Tilford, S. (2000) Evidence-based health promotion, 
Health Education Research, 15, 659–663
United Nations Committee on the Rights of the Child 
(1998) Consideration of reports submitted by states 
parties under article 44 of the convention/Conclu-
ding observations of the Committee on the Rights of 
the Child: Japan, U.N. (Geneva) (CRC/C/15/Add.90)
????????????1999???????????
???????????????????????
NGO DCI???????????281–327
????? 
????????
????????????? 7-1-1
????????????
E-mail?????nois@nittai.ac.jp  
